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(54) Innproved DS/CDMA signal acquisition 

(57) A process for acquisition of transmitted spread- 
spectrum direct sequence code division multiple access 
(DS-CDMA) signals in a digital communication system 
comprises the generation of soft estimates of received 
signals and subtracting them from an input baseband 
signal in order to generate a signal (31, 131) with re- 
duced interference to be searched for known users or 
multi-path components of new users. A receiver struc- 
ture implemented at a base station in a digital commu- 
nication system with a plurality of mobile temiinals, per- 
forming a process according to the invention shows re- 
duced susceptibility to interference from other users of 
the communication system and the search for new sig- 
nals Is facilitated and accelerated. The application of the 
process according to the invention is particularly advan- 
tageous in combination with powerful multi-stage Inter- 
ference cancelling receivers. 
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Description 
Technical Field 

[0001 ] The invention relates to a process for acquisi- 
tion of a transmitted spread-spectrum DS-CDMA (Direct 
Sequence Code Division IVIultiple Access) signal in a 
digital communication system in whicli an input base- 
band signal received at a location includes multiple sig- 
nal components- from multiple transmitters located at 
various locations and transmitted over different chan- 
nels with different random codes. The process includes 
utilising the receiver knowledge about the decoded sig- 
nals to subtract known signal components from the input 
baseband signal. The acquisition Is therefore much im- 
proved in an environment which is interference limited. 
The invention further relates to a combined receiver 
structure for performing the aforementioned process in 
a digital communication system with a base station and 
a plurality of mobile temiinals, where the base station 
comprises such a receiver structure. 

Prior Art 

[0002] The DS-CDMA modulation technique has 
been developed for a next generation of digital cellular 
wireless communication, which e. g. allows for transmit- 
ting multimedia information. In CDMA communication, 
narrowband information of different channels (or users) 
to be transmitted is multiplexed using spreading codes 
which are different for every user, yielding a broadband 
signal, and transmitted via a transmission path, e.g. a 
wireless link. At the receiver, the original narrowband 
signal is restored by multiplying the broadband signal 
by a despreading code and using a sample and hold 
function, with the correct timing Infonnation. 
[0003] For a correct restoration of the original signal 
the despreading code has to be synchronised with the 
received signal. Synchronising can be divided into two 
phases, an Initial acquisition phase and a tracking 
phase. Initial acquisition usually results in synchronised 
code chip phases of the received signal and the de- 
spreading code. This synchronisation has to be very 
precise, usually within a small fraction of the chip length. 
When this precision is met the tracking function can 
maintain the code sequence in this range. 
[0004] Advanced interference cancellation receivers 
designed for DS-CDIVIA communication systems can 
support a large number of users In the same cell, double 
or triple of what is currently possible in a conventional 
receiver (Rake receiver with Viterbi decoder). Addition- 
ally, multiple versions of the transmitted signal can arrive 
at the receiver via different paths, at delay times greater 
than the chip rate of the system. Having many users in 
one cell and having several such multi-path components 
of every signal leads to very high interference levels and 
therefore to a lot of noise in the received signal. Addi- 
tionally, such a highly efficient receiver needs the same 



accurate timing information as required in a convention- 
al receiver (RAKE receiver). Because of the high level 
of interference it is much more difficult to acquire new 
users with the necessary precision when using a highly 

5 efficient receiver which operates with many more users 
compared to the situation with conventional receivers. 
[0005] The patent US 5 099 493 describes a receiver 
system in CDI\^A digital communication. Noise from in- 
terference, especially coming from strong ("near") sig- 

10 nals hampers the acquisition and tracking of weak ("far") 
signals. This is the so-called near/far problem. The 
noise Is reduced by subtracting from the input signal re- 
constructed waveform replicas of the signals already 
being processed by the receiver. A replica is obtained 

IS with minimal time delay by respreading and remodulat- 
ing hard estimates of the signal transmitted In a given 
channel. 

[0006] Another solution of the near/far problem con- 
sists in establishing a closed loop power control, such 
20 that stations close to the base station reduce their signal 
strength compared to the stations farther away. Still, 
even after the near/far problem has been solved, with 
cun'ent, highly-efficient receivers the reduction of noise 
caused by heavy interference is necessary to be able to 
25 perfomi timing acquisition at all. 

Representation of the Invention 

[0007] it is therefore an object of the present invention 
30 to provide a process for acquisition of a spread-spec- 
trum DS-CDI\/IA signal transmitted in a channel of a dig- 
ital communication system which substantially reduces 
noise from interference coming from other users as well 
as from other multi-path components in the channel, en- 
35 abling reliable acquisition of new multi-path components 
or new users, even when the user to spreading factor 
ratio is greater than one. 

[0008] The object can be achieved by a process de- 
fined by Claim 1 . 
40 [0009] According to the invention, in a process for ac- 
quisition of transmitted spread spectrum (SS) direct se- 
quence (DS) code division multiple access (CDMA) sig- 
nals In a digital communication system, an input base- 
band signal is received at one location including SS 
45 DS-CDMA signal components from multiple transmit- 
ters located at various locations and transmitted on dif- 
ferent channels, especially via a multi-path distortion en- 
vironment. According to the invention, despread soft es- 
timates of the received signal components are generat- 
50 ed over all users that are currently tracked, I. e. of all 
signal components whose timing is already known and 
which are demodulated and decoded. These soft esti- 
mates (not integers but real numbers) are respread 
yielding soft estimates of signals present in the input 
55 baseband signal, These soft estimates are summed up 
and the resulting signal is an estimate of the part of the 
input baseband signal coming from the tracked signals. 
The input baseband signal is delayed and the sum of 
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soft estimates is subtracted from the delayed input 
baseband signal to align the timing phase with the re- 
ceiver output. The resulting signal, exhibits reduced 
noise because of the cancellation of all the known slg- 
nals. This Interference reduced signal Is subsequently 
searched for new user's signals or new multi-path com- 
ponents of users currently being tracked. 
[0010] The delay, caused to the Input base band sig- 
nal is chosen such that the delayed signal stays syn- 
chronous to the signal experiencing delays due to the 
processing steps. 

[0011] The input baseband signal consists of the 
tracked signals, signals to be acquired (new users, new 
multi-path components) as well as (usually weaker) 
noise, such as themrial noise, signals coming from 
sources outside the communication system or outside 
a respective cell of the communication system. After the 
estimated baseband signal (containing estimates of all 
the tracked signals) is subtracted from the (accordingly 
delayed) Input baseband signal, the resulting signal 
contains besides noise additional signals coming from 
new users or new multi-path components to be proc- 
essed by a usual acquisition circuit. Because the esti- 
mation of the tracked signals will never be completely 
perfect, there is also some reisidual noise from imperfect 
noise cancellation. This residual noise is minimised, 
however, due to the powerful interference cancelling 
(multiuser) receiver 

[0012] After removing most of the interference coming 
from other transmissions, acquisition of new users or 
new multipath components of current users is improved 
significantly. The correlation process of searching a re- 
ceived signal for known codes detects a sharp peak 
when the known code aligns with the correct timing with 
each new signal, clearly discernible from background 
noise, such that the despreading start timing of a new 
user's signal or delay times of new multi-path compo- 
nents are accurately detemiined. Additionally, the 
nuniber of false signal peaks (caused by interference) 
detected by the correlation process substantially de- 
creases, such that the amount of data produced by the 
acquisition process which has to be processed further 
is considerably reduced. For example, it is no longer 
necessary to check whether peaks detected in a corre- 
lation signal of a channel that is already active, corre- 
spond to multi-path components already detected or 
whether they are new. 

[0013] The use of soft estimates (real valued numbers 
instead of binary values) improves performance com- 
pared to hard estimates (obtained by using iimiters or 
discriminators). This is true in particular for rather weak 
signals being tracked where the soft estimate may differ 
considerably from a respread and remodulated hard es^ 
timate. With closed loop power control, a lot of users, 
and multi-path components the interference is not re- 
duced by cancelling a few signals coming from strong 
emitters but all signals have to be cancelled. 
[0014] Additionally, some current, highly-efficient 



multi-user receivers include, for efficient implementa- 
tion, during the receiving process the generation of soft 
estimates of input signals, such that these are obtained 
for interference reduction at no extra cost. 

5 [0015] In a system having interleaving and channel 
coding, if the transmitted signals have been coded and 
interieaved priorto emission in orderto reduce their sus- 
ceptibility to burst errors, the perfomiance of the Inter- 
ference reduction process is substantially improved by 

10 first de-Interleaving the despread input signals, then de- 
coding and subsequently interieaving again these de- 
Interleaved signals priorto the respread and rechannel 
function (this function includes the effect of the channel 
on the re-modulated signal). This technique is particu- 

is lariy useful In the presence of fading, caused by inter- 
ference between different, time-shifted multi-path com- 
ponents of a signal. 

[001 6] A receiver structure according to the invention 
for acquisition of a transmitted spread spectmm (SS) di- 

20 rect sequence (DS) code division multiple access (CD- 
MA) signal in a digital communication system receives 
an Input baseband signal including multiple SS DS-CD- 
MA signals from multiple transmitters located at various 
locations and transmitted on different channels, espe- 

25 cially via a multi-path distortion environment. The re- 
ceiver structure comprises a multi-user receiver that 
generates despread soft (real-valued) estimates of re- 
ceived signals for all multi-path components over all us- 
ers currently tracked, I. e. of all signals that are tracked 

30 - demodulated and decoded - by the multi-user receiver. 
Bespreading means are used for respreading these soft 
estimates, yielding soft estimates of Input baseband sig- 
nals. These soft estimates are summed up and passed 
to a subtracter. The input baseband signal is delayed by 

35 a delay unit and subsequently passed to another Input 
of the subtracter where the sum of soft estimates is sub- 
tracted. The resulting signal, exhibiting reduced noise. 
Is passed to a known searcher where the signal Is 
searched for new user's signals or for new multi-path 

40 components of users currently tracked by the multi-user 
receiver. 

[0017] The delay unit causes a delay to the Input 
baseband signal which corresponds to the delay caused 
by the multi-user receiver, the despreading means and 
45 the summing means such that the delayed signal Is 
again synchronous to the sum of soft estimates of the 
Input baseband signals. 

[0018] Employing a multi-user receiver for detecting 
and decoding the transmitted signals is advantageous 
50 to utilise the available Infomriation about signals that are 
cun^ently tracked by the multi-user receiver for assisting 
the search process to find new users or new multi-path 
components. 

[0019] Interieaved transmitted signals are de-inter- 

55 leaved by the multi-user receiver in order to obtain de- 
modulated and decoded information. In this case, the 
multi-user receiver generates de-interieaved and de- 
coded soft estimates of the tracked signals and addi- 
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tional Interleaving means are comprised by the receiver 
structure to Interleave the estimates prior to summing 
and subtracting from the (interleaved) input baseband 
signal. Additionally, perfomning de-interleaving and de- 
coding and subsequent interleaving Improves the qual- 5 
Ity of the estimates generated. Re-encoding of the de- 
coded data is not needed as the decoder provides soft 
Information on the coded bits which are re- interleaved, 
[0020] The means for Interleaving the de-Interleaved 
and decoded signal are preferably Integrated in the mul- 
ti-user receiver. Some implementations of highly-effi- 
cient multi-user receivers effectively contain such 
means, such that In this case there is no extra cost for 
the de-lnterleavlng/decoding/interleaving steps. 
[0021] The multi-user receiver may decode the re- 
ceived, despread and de-interleaved signals In order to 
obtain decoded infonnation, and subsequently pass the 
decoded signal to additional means for re-encodIng 
comprised by the receiver structure. 
[0022] Preferably, also the encoding means are inte- 
grated in the multi-user receiver. 
[0023] Some designs of powerful receivers which 
support a large number of users In a single cell and 
which can cope with the correspondingly strong inter- 
ference, include at least two receiver stages where all 
stages except the last stage utilise soft values. Only in 
the last stage the signal Is finally despreaded, de-Inter- 
leaved, decoded and hard limited in order to obtain the 
infonnation bits corresponding to the initial signal. Be- 
cause encoding, interleaving and respreading means 
are already provided by such a receiver and because 
such receivers require accurate acquisition, the use of 
a acquisition structure according to the invention togeth- 
er with such a receiver is very advantageous. 
[0024] From the following detailed description and 
from all the claims as a whole it will be clear to a person 
skilled in the art, that there exist more advantageous 
embodiments and combinations of characteristics of the 
Invention. 

Brief Descriptions of the Drawings 

[0025] The drawings used for illustration of the exam- 
ples show: 

Fig. 1 A schematic diagram of a general receiving 
structure according to the invention, 

Fig. 2 a schematic diagram of a realisation of a re- 
ceiving structure according to the invention us- 
ing a highly-efficient structure of a multi-user 
receiver. 

[0026] In principle in the drawings the same objects 
are given the same reference signs. 

Preferred Embodiments 

[0027] Figure 1 shows a schematic diagram of a gen- 



eral receiving structure according to the invention. Sig- 
nals are received by an antenna 2 and inittaiiy proc- 
essed by the receiving circuit 3 which perfomns In par- 
ticular down conversion, filtering, automatic gain control 
and A/D conversion. The signal obtained Is the Input 
baseband signal 9, which is delivered to the multi-user 
receiver 1 and to a delay unit 7. 
[0028] The specific structure of the multi-user receiver 
l is not displayed in this figure. Its Input Is the baseband 
spread spectrum signal 9. In general, for each channel 
of the communication system, a receiver is comprised. 
Such a channel receiver may comprise separate struc- 
tures for receiving and combining different multi-path 
components of the signal transmitted in a channel, like 
e. g. a Rake receiver. The main output of the multi-user 
receiver 1 is a decoded signal 1 0 which has the form of 
demodulated and decoded infonnation bits. According 
to the invention, it is important that the multi-user receiv- 
er additionally delivers soft (real-valued) estimates of 
the Input signals corresponding to each active (tracked) 
user path. These estimates are delivered to respreading 
means 4.1 -4. n for each user (where n Is the number of 
users supported by the receiver). These outputs are re- 
modulated with the spread spectrum code chips accord- 
ing to each user and processed with the channel effects 
yielding a soft respread estimate of the signals of each 
(tracked) user. 

[0029] In the summer 5 these respread estimates are 
combined yielding a soft estimated signal 30 of the part 
of the input baseband signal coming from transmissions 
of tracked multi-path components. 
[0030] The input baseband signal 9 Is delayed by de- 
lay unit 7 such that it is kept in phase with the signal 30 
processed by the multi-user receiver 1 , the respreading 
means 4.1 -4. n and the summer 5. 
[0031] In a subtracter 6, the output signal 30 of sum- 
mer 5 is combined with the delayed input baseband sig- 
nal 9 such that the estimated signal 30 is effectively sub- 
tracted from the input baseband signal 9, thereby can- 
celling most of the interference coming from signals al- 
ready being tracked by the multi-user receiver 1 . The 
resulting interference-reduced signal 31 Is delivered to 
a searcher 8. where It is used for the detection and ac- 
quisition of new users or new multi-path components of 
users already being tracked. The resulting timing posi- 
tions for new user's signals or delay timings for new mul- 
ti-path components are delivered to the multi-user re- 
ceiver 1 which uses this infonnation to synchronise the 
despreading code with the new received signal. It is ex- 
pected that all signals detected In the interference re- 
duced signal 31 correspond to new users or paths from 
cun'ently tracked users. 

[0032] Figure 2 displays a possible schematic dia- 
gram of a receiver structure according to the Invention, 
including a highly-efficient multi-stage multi-user receiv- 
er 101. The input baseband signal 109 with a sample 
rate corresponding to the chip rate of the system or high- 
er is delivered to n channel receivers 111 .1-111 .n. They 
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consist of three stages, the first stage and the second 
stage processing soft (real-valued) infonnation, the third 
stage delivering hard (binary) infonnation, 
[0033] The first stage of each channel receiver 
111.1-111.n comprises a first stage receiver unit 
141. 1-141 .n including a despreader 112.1-112.n, a de- 
Interleaver 113.1-113.n and a soft channel decoder 
114.1-114.n. The first stage of each channel receiver 
11 1 . 1 -1 1 1 .n further comprises a first stage re-transmitter 
unit 151,1-151 .n Including an Interleaver 115.1-115.n, a 
respreader 116.1-li6.n and a rechannel effect unit 
117.1-117.h (which reintroduces the channel effects). 
The first stage of the receiver 101 also comprises a first 
stage Interference canceller 161 . 
[0034] The Input baseband signal 109 is first multi- 
plied by a despreading code in the despreaders 
112.1-112.n. The timing information for synchronising 
the despreading code to the input signal is passed to 
the despreaders 112.1-112.n by a receiver controller 
1 20 which controls the entire receiver structure depicted 
in Fig. 2 and receives the timing infonnation from the 
searcher 108. The resulting signal is subsequently de- 
interleaved in the de-interleavers 113.1-113.n, i.e. the 
shifting of code-words performed at the interleaver of 
the sending station is undone. In the soft channel de- 
coders 114.1-114.n the despread and de-Interleaved 
signal is channel decoded. The resulting soft valued 
coded information is delivered to the soft re-transmitter 
units 151 .1-151 , where it is processed by the interleav- 
ers 115.1-115.n, the respreaders 116.1-116.n and the 
rechannel effect units 1 17.1 -11 7. n. Then this informa- 
tion is passed to the first stage interference canceller 

1 61 , where a first cancellation of signal components be- 
longing to cun-ently tracked users is performed. The out- 
put of the first receiver stage is again a spread inter- 
leaved coded signal. 

[0035] The second stage of each channel receiver 
111.1 -111. n comprises a second stage receiver unit 
142.1-1 42. n including identical components to those of 
the first stage receiver unit 141 .1-141 .n, a second stage 
re-transmitter unit 152.1 -152. n Including identical com- 
ponents to those of the first stage re-transmitter unit 
151 .1-151 .n and a second stage interference canceller 

162. In the second stage receiver- and re-transmitter 
units and Interference canceller the same steps are ex- 
ecuted as in the corresponding first stage units, i.e. 
processing the output signals of the first stage interfer- 
ence canceller 161 and yielding again spread inter- 
leaved coded signals. Again, only real-valued (soft) sig- 
nals are processed. The effect of these first two stages 
of the channel receivers 111.1-111 .n Is to filter out the 
signal components belonging to given users. Noise, 
consisting mainly of interleaved and spread signals 
transmitted by other users, is most effectively cancelled 
out using this process. 

[0036] The output of the second stage interference 
canceller 162 is an excellent estimate of the part of the 
input baseband signal 109 corresponding to the users 



considered and therefore these are the signals deliv- 
ered to the summer 105. 

[0037] As well as being delivered to the summer 1 05, 
the soft output signals of the second stage interference 

5 canceller 1 62 are passed to a third receiver stage com- 
prising third stage receiver units 143.1-1 43. n including 
identical components to those of the first stage receiver 
units 1 41 . 1 -1 41 .n . This stage also includes a hard limiter 
122.1-122.n for each channel receiver 111. 1-111. n, 

10 such that in the end digital information bits are delivered, 
the decoded signals 110. 

[0038] The soft estimates delivered to the summer 
105 by all the channel receivers 111. 1-111. n currently 
tracking any signals are combined to generate the out- 
is put signal 1 30 of summer 1 05. This output signal 1 30 Is 
passed to a subtracter 106 which Inverts this combined 
signal 130. 

[0039] The input baseband signal 1 09 delivered by an 
antenna and corresponding receiving circuits to the mul- 

20 ti-user receiver 1 01 is also delivered to a delay unit 1 07. 
This unit 1 07 comprises storage means and works as a 
usual FIFO (first-in-first-out) buffer. The memory size Is 
adapted to match the delay of the channel receivers 
1 1 1 . 1 -1 1 1 .n of the multi-user receiver 1 01 , such that the 

25 delayed input baseband signal stays in phase with the 
receiver processed signal 130, 1. e. the soft estimate of 
the tracked signals. 

[0040] In the subtracter 106, the delayed input base- 
band signal and the inverted estimate of the tracked sig- 

30 nals are combined, such that the part of the input base- 
band signal coming from transmissions tracked by the 
receiver Is cancelled. What is left in the remaining signal 
131 is external noise due to low noise amplifiers, some 
residual noise because the estimates of the tracked sig- 

35 nal part of the baseband signal are not perfect and sig- 
nals corresponding to new users or new multi-path com- 
ponents of users already tracked. This remaining signal 
1 31 is therefore passed to a searcher 1 08 which search- 
es the signal and delivers despreading start timings of 

40 new user's signals and signal delay times for new mul- 
tipath components of cun^ently tracked users to the mul- 
ti-user receiver 101 , In particular to the controller 120 of 
the receiver 101, 

[0041 1 The number of receiver stages in a channel re- 
45 celver of the multi-user receiver 1 can vary, depending 
on the receiver design. For at least two stages, in gen- 
eral encoding, respreading and interleaving means will 
be comprised by the receiver and do not have to be ad- 
ditionally supplied. The soft estimates are advanta- 
ge geously obtained from the output of the last but one re- 
ceiver stage, prior to final despreading, interleaving, de- 
coding and hard limiting. Depending on the actual re- 
ceiver design, an output of an earlier receiver stage can 
as well be used as an estimate of the corresponding 
55 baseband signal. 

[0042] A receiver structure according to the invention 
may be combined with other techniques for reducing in- 
terference in order to improve the perfonnance in the 
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acquisition process, such as e. g. antenna array meth- 
ods. 

[0043] To summarise, it can be stated that the inven- 
tion allows for the precise acquisition of spread-spec- 
trum DS-CDM A signals despite heavy Interference. The 
realisation of the process according to the Invention is 
particularly advantageous if powerful multi-stage receiv- 
ers are used to demodulate and decode transmitted sig- 
nals. 



Claims 

1 . Process for acquisition of transmitted spread spec- 
trum (SS) direct sequence (DS) code division mul- 
tiple access (CDMA) signals in a digital communi- 
cation system in which an input baseband signal (9, 
109) received at one location includes multiple SS 
DS-CDMA signal components from multiple trans- 
mitters located at various locations and transmitted 
on different channels, especially via a multi-path 
distortion environment, comprising the steps of: 



2. Process according to claim 1, characterised In 
that the transmitted signals are Interleaved coded 
signals and that the generation of soft estimates of 
the received signal components comprises the so 
steps of de-interleaving, decoding and interleaving 

of the received signal components. 

3. Receiver structure for acquisition of transmitted 
spread spectrum (SS) direct sequence (DS) code 55 
division multiple access (CDMA) signals in a digital 
communication system in which an Input baseband 
signal (9, 109) received at one location includes 



f) a searcher (8, 1 08) for searching the Interfer- 
ence-reduced signal (31 , 131) for new users or 
new multi-path components of users currently 
tracked. 

4. Receiver structure according to claim 3, character- 
ised In that the transmitted signals are Interleaved 
signals and that the multi-user receiver (101) gen- 
erates de-interleaved soft estimates of the received 
signal components and that interleaving means 
(115) are comprised for interleaving the de-inter- 
leaved soft estimates of the received signal compo- 
nents. 

5. Receiver structure according to claim 4, character- 
ised In that the interleaving means (115) are inte- 
grated in the multi-user receiver (101). 

6. Receiver structure according to claim 4 or 5, char- 
acterised in that the transmitted signals are coded 
signals and that the multi-user receiver generates 
decoded soft estimates of the received signal com- 
ponents and that encoding means are comprised, 
for encoding the decoded soft estimates of the re- 
ceived signal components. 

4 

7. Receiver stmcture according to claim 6, character- 
ised in that the encoding means are integrated in 
the multi-user receiver. 

6. Receiver structure according to one of claims 3 to 
7, characterised in that the multi-user receiver 



a) generating despread soft estimates of the re- 
ceived signal components over all users cur- 
rently tracked; 



b) resp reading the soft estimates of the re- 
ceived signal components, yielding soft esti- 
mates of the input baseband signal for each so 
channel currently tracked; 

c) summing up the soft estimates of the Input 
baseband signal and thus generating a 
summed signal (30, 130); 35 

d) delaying the input baseband signal (9, 109); 



multiple SS DS-CDMA signal components from 
multiple transmitters located at various locations 
and transmitted on different channels, especially 
via a multi-path distortion environment, comprising 

5 

a) a multi-user receiver (1 , 101) for generating 
despread soft estimates of the received signal 
components over ail users currently tracked; 

10 b) respreading means (4.1-4.n, 116.1-116. n) 

for respreading the soft estimates of the re- 
ceived signal components, yielding soft esti- 
mates of the input baseband signal; 

15 c) summing means (5, 1 05) for summing up the 

soft estimates of the input baseband signal; 



d) a delay unit (7, 107) for delaying the input 
baseband signal (9); 

e) subtracter means (6, 1 06) for subtracting the 
sum of soft estimates of the input baseband sig- 
nal from the delayed input baseband signal, 
yielding an interference-reduced signal (31, 
131); 



20 



25 



e) subtracting the summed signal (30, 130) 
from the delayed input baseband signal, yield- 
ing an interference-reduced signal (31, 131); 



40 



f) searching the interference-reduced signal 
(31,131) for new users or new multi-path com- 
ponents of users currently tracked. ^5 
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comprises at least two receiver stages 
{141.1-141.n. 151.M51.n. 161, 142.1-142.n, 
152.1-152.n, 162) for every user. 

Digital communication system with a plurality of mo- 5 
bile terminals and a base station, the base station 
comprising a receiver structure according to one of 
claims 3-8. 
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